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Abstract 
Hospitalized pediatric patients are at risk for falls due to a variety causes. Risk for falls is 
measured through a variety of assessment tools. A gap in the literature regarding the 
accuracy of the assessment tools to predict pediatric patients at risk for falls, factors 
which contribute to falls, appropriate education for nurses and families, and evidence-
based interventions to minimize risk. Of significance is in the published literature is lack 
of consistent definition of a fall, contributing factors associated with fall risk, and lack of 
sensitivity and specificity of existing falls risk assessment tools. A retrospective chart 
review of patients who did not sustain a fall during admission to an urban pediatric 
hospital (N=154) was conducted to compare accuracy of fall risk assessment scores with 
patients who did fall (N=33) during hospital admission. The chart review of the electronic 
medical records reflected patients admitted during the time period of April 01, 2015- 
December 31, 2015. The Graf PIF falls risk assessment tool (GPFS) used to assess risk at 
the study hospital was compared with the Humpty Dumpty Falls Scale and the Morse 
Falls Scale. In this study the GPFS was found to be effective in identifying patients who 
did not fall and patients who did fall. Of the patients who fell the GPFS tool gave 100% 
of the patients a score of 2 or more; of the patients who did not fall 89% received a score 
of 1 or less. The chi-square test for significance demonstrated that the 2-sided difference 
is less than .05 therefore the null hypothesis could be rejected and the difference in 
proportions of children predicted to fall and not fall are significant. The GPFS is an 
appropriate tool to assess pediatric risk for falls.  Further research should be conducted to 
develop education for nurses and families to reduce risk for falls in pediatric hospitals. 
Keywords: pediatric falls risk assessment, Graf-PIf Falls Scale, Humpty-Dumpty Falls  
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Problem Statement 
 In 2005 The Joint Commission (TJC) focused study on the reduction of patient 
fall occurrences in the hospital setting. This call to action became a National Patient 
Safety Goal (NPSG) in 2006, requiring health care organizations to assess risk for falls 
and implement an action plan to address identified risk. This mandate was driven by the 
frequency of occurrences of patient falls resulting in harm, increased length of stay, and a 
decrease in the overall quality and safety of care (Joint Commission, n.d.). The Center for 
Medicare & Medicaid services (CMS) states, “falls are an event that is preventable and 
should never occur” (Center for Medicare & Medicaid Services, n.d.). Since 
implementation of the NPSG, hospitals have been required to implement a falls reduction 
program and evaluate its effectiveness. To begin this process, risk assessment tools for 
adult patients were developed and evaluated; these tools where then adapted for pediatric 
patients. The tools identify risk for falls and establish; a baseline for measurement, a 
foundation for development of interventions to reduce falls, and create guidelines for 
practice (Hill-Rodriquez, 2008; Graf, 2011; Jamerson, 2014; Fujita, 2013; Messmer, 
2012; Pauley, 2014; Rouse, 2014; Ryan-Wenger, 2012; Child Health Corporation of 
America [CHCA], 2009). The problem in the pediatric population is that many of the 
measurements in published risk assessment tools are based on the needs of the adult 
population. Due to a variety of intrinsic and extrinsic factors the pediatric population has 
needs for different measurement tools than those of created to measure fall risk in adults 
(Hill-Rodriquez, 2008; Graf, 2011; Child Health Corporation of America [CHCA], 
2009). Investigation of pediatric risk assessment tools has revealed a gap in; the 
sensitivity and specificity of pediatric risk assessment tools, the need to include pediatric 
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specific developmental considerations, parental attentiveness, injury severity, definition, 
and utilization of risk assessment data (Hill-Rodriquez, 2008; Graf, 2011; Jamerson, 
2014; Fujita, 2013; Messmer, 2012; Pauley, 2014; Rouse, 2014; Ryan-Wenger, 2012; 
Child Health Corporation of America [CHCA], 2009; Harvey, 2010; Kingston, 2010; 
Razmus, 2012; Ryan-Wenger, 2013; Schaffer, 2012). Despite utilization of pediatric risk 
assessment tools and interventions, pediatric patients continue to sustain falls with and 
without injury in both inpatient and outpatient settings (Jamerson, 2014; Messmer, 2012; 
Harvey, 2010). 
Background 
 Despite the extensive work being done to minimize the occurrence of pediatric 
falls in hospitals, clinics, and emergency departments children are still falling and 
sustaining a variety of injuries from these falls. Lacking is: a definition of a fall, 
consensus on a falls risk assessment tools, and interventions to minimize occurrence of a 
fall. 
A review of literature was performed using two university electronic library 
databases. The search terms included: “pediatric falls”, “pediatrics falls with injury”, 
“pediatric fall risk assessment tools”, and “interventions for pediatric falls”. The review 
of literature revealed several themes that recur throughout published papers. These 
themes included: specificity and sensitivity of falls risk assessment tools, demographic 
data on levels of injury, physiologic factors, intrinsic risks and extrinsic risk factors, the 
significance of childhood development and temperament, the definition of a fall, 
development of falls risk programs inclusive of falls interventions, parental education and 
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attentiveness, communication, and how risk assessment tools have been utilized at 
several pediatric units and free-standing pediatric hospitals. 
Definition 
A consistent definition of pediatric falls is absent in the literature. The most 
frequently cited description of a fall is: “an unplanned decent to the floor, with or without 
assistance” (American Nurses Association [ANA], n.d.). Falls have also been described 
as “unintentional” (Child Health Corporation of America [CHCA], 2009). A lack of 
consensus in definition makes it difficult to appreciate the incidence of pediatric falls and 
fall-related injuries, and to compare results across populations (Child Health Corporation 
of America [CHCA], 2009). Also absent in the literature is consensus on classification of 
falls. The CHCA consortium (2009) surveyed Chief Nursing Officers (CNO) from 42 
free-standing pediatric hospitals about current practice regarding identification of patients 
at risk and associated fall prevention interventions; common to most definitions was a 
statement that the event was “unplanned” or “unintentional,” and the event resulted in a 
“descent”. Without a consistent definition of falls, fall-related injuries, or appropriate 
interventions; nurses caring for pediatric patients are faced with challenges in 
establishing standards of practice across the spectrum of care settings.   
Published Falls Risk Assessment Tools 
Although falls are the leading cause of unintentional injury for children, published 
reports are scare on the validation of tools that assess falls risk in the pediatric population 
(Hill-Rodriquez, 2008). This creates a varying standard of practice for nurses who either 
overestimate or underestimate falls risks. This variability in estimating risk poses 
problems in effective utilization of nursing resources. While inpatient pediatric fall rates 
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are lower than those of adults, greater diligence in identification and risk reduction may 
further reduce the prevalence of falls and the proportion of fall related injuries (Jamerson, 
2014). Because of the lack of consensus on measurement metrics, hospitals have 
developed their own falls risk assessment tools. It is thus imperative to explore and 
describe the baseline measures to the assessment of all risk in the pediatric population 
(Jamerson, 2014). Researchers found the majority of the reporting hospitals did not use 
published, psychometrically tested pediatric fall risk assessment tools with documented 
reliability (Graf, 2011; Harvey, 2010; Hill-Rodriquez, 2008; Messmer, 2012; Jamerson, 
2014). Using a consistent classification system will also aid in determining if there are 
patterns to the falls that happen with patient populations or on specific units (CHCA, 
2009). 
In a 2010 study by Harvey et al., seven pediatric falls risk assessment instruments 
were evaluated. These instruments included the: General Risk Assessment for Pediatric 
Inpatient Falls Scale [Graf-PIF], Graf, (2008); the CHAMPS tool [episodes of 
disorientation (C), history of falls (H), age less than 3 years (A), altered mobility (M), 
parental involvement (P), safety (S) interventions], Razmus, (2006); Cumming’s 
Paediatric Fall Assessment Scale (2006); Humpty Dumpty Falls Risk Assessment Scale 
[HDFS], Hill-Rodriquez, (2008); I’M SAFE [Impairment, Medications, Sedation, 
Admitting Diagnosis, Fall History, Environment], The Children’s Hospital of Denver, 
(2011); Children’s National Medical Center [CNMC] instrument; and the Children’s 
Hospital of Central California instrument. This review of falls risk assessment tools led to 
several questions regarding the clarity and interpretation of certain predictive factors of 
falls occurring in children such as; distinction of temperament/behavior and 
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hyperactivity, distinction of accidental versus developmental falls, and problems with 
mathematical scoring of items on the instruments (Harvey, 2010).     
Several authors have reviewed the Humpty Dumpty Falls Scale (HDFS) developed by 
Hill-Rodriguez at Miami Children’s Hospital. Similar outcomes regarding the specificity 
and sensitivity of the HDFS tool have been identified. The HDFS differentiates the 
pediatric hospital population into categories of either high or low risk through assessment 
of the following risk factors: age, gender, diagnosis, cognitive impairments, 
environmental factors, equipment/furniture, and use of assistive devices (Hill-Rodriquez, 
et al., 2008). In a study by Pauley et al., (2014) the authors suggested that the tool lacks 
accuracy in classifying potential falls in pediatric patients, has limited utility as a 
screening tool for fall risk in this population, and failed to distinguish fallers from non-
fallers. The demographic and clinical characteristics of hospitalized children, which make 
up the items in the pediatric fall risk scales do not adequately distinguish between 
children who fall and those who do not (Ryan-Wenger, 2012).  
It has been recommended that the HDFS as well as other falls risk assessment tools 
should include: evaluation of behavior, temperament, parental attentiveness, concerns of 
modesty in the adolescent patient, rigorous play, and environmental setting (Ryan-
Wenger, 2013; Harvey et al., 2010; Graf, 2011; Kingston, 2010; Schaffer, 2012; 
Messmer, 2012). The purpose for the addendum to established tools is the need to 
describe pediatric fall taxonomy systems and metrics, as well as current practices 
regarding identification of patients at risk and interventions used to prevent falls (Child 
Health Corporation of America [CHCA], 2009).  Nursing practice focuses many 
resources on falls prevention, these strategies are based on data from risk assessment 
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tools yet it is unknown whether the risk of fall is being over or underestimated, and 
whether prevention strategies are being appropriately implemented (CHCA, 2009). 
Nursing literature supports ongoing investigation of application and utility of risk 
assessment tools. Despite the variability of nursing research to support use of a 
standardized falls risk screening tool, researchers do support evidence-based nursing 
practice which implements interventions aimed at patient/family and staff education; 
integration of the patient/family into the plan of care; communication of risk to the care 
team; and team surveillance for ongoing falls risks (CHCA, 2009; Harvey et al., 2010; 
Fujita, et al., 2013; Hill-Rodriguez et al., 2008; Jamerson, 2014; Razmus  et al., 2012; 
Yee Ling, 2013).   
Further research is required to validate existing risk assessment tools and determine 
how to best utilize measurement data, in the meantime nursing practice should continue 
to incorporate suggested best practice tools and evaluate ongoing quality improvement 
and safety processes to address concern for reduction of pediatric falls. 
Demographics/Metrics of Measurement 
As with the review of literature on falls risk assessment tools; metrics of 
measurement on severity of injury, intrinsic and extrinsic factors associated with falls, 
parental/caregiver presence, parental/caregiver stressors, as well as system effects on the 
pediatric patient, are variable and lack consistency on what to quantify and why (Graf, 
2011; Rouse, 2014; Ryan-Wenger, 2012; Harvey, 2010; Cooper, 2007).  
Rouse et al., (2014) reported that their QI team suspected that there were a number of 
unreported falls because this behavior was considered “normal” for this population and 
there were no injuries as a result of these events.  Despite the perceived “normalcy” of 
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these falls, the events require further investigation to determine interventions that can 
minimize all falls despite the outcome. At present pediatric falls assessment tools 
measure the same metrics as those found in the adult literature. Hill-Rodriquez, (2009) 
and the authors of the Humpty Dumpty Falls Scale (HDFS) use the same falls “risk” 
metrics of: age, gender, diagnosis, cognitive impairments, environmental factors, 
response to surgery/sedation/anesthesia, and medication usage as those utilized on adult 
falls risk assessment tools. Of importance is not the severity of the fall rather the 
occurrence of a fall and associated contributory factors. Future development of fall risk 
assessments should include risk factors that are relatively unique to children who fall, and 
are amenable to interventions (Ryan-Wenger, 2012). 
Measurement of falls severity covers the scope of type of injury and whether there 
was a perception of concern by the family member or caregiver. Fifty-three percent of the 
participants in the CHCA Nursing Falls Study Task Force (2009), defined injury as any 
harm occurring as a result of the fall. Cooper at al., (2007) reported the type of fall was 
either accidental, unanticipated physiologic, anticipated physiologic; 49% inpatient, 51% 
outpatient; slightly more than half of the falls- 51% resulted in a mild injury such as an 
abrasion, bruise, hematoma, or required imaging studies; some of the falls were unrelated 
to hospital activities but were due to the child’s developmental age and; intrinsic- due to 
physiologic change or medications, or extrinsic- due to environmental characteristics. 
Further study of pediatric falls indicates a need for distinction of accidental versus 
developmental falls and tracking by severity levels. The authors also recommended a 
need for new fall categories specific to pediatrics such as: developmental falls, family 
attentiveness, modesty, and rigorous play (Harvey, 2010). Consistent with this study’s 
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findings are the results of Razmus’ (2012) work with the CHAMPS tool; these 
researchers found most injuries from falls in the pediatric population resulted in  
bumps, bruises, and abrasions. Throughout the literature it has been recognized that the 
majority of the falls are not severe and do not require medical treatment however, many 
of the falls have associated factors; identification of these factors could assist caregivers 
in improving fall interventions (Razmus, 2012; Ryan-Wenger, 2013; Jamerson, 2014). 
The study by Ryan-Wenger et al., (2013) noted each fall was preceded by two or 
more events that occurred at the same brief moment in time. The researchers also noted 
intrinsic factors were inclusive of: child human factors, environmental human factors, 
and biomechanical factors; extrinsic factors likely to contribute to a fall were parent 
human factors, hospital caregiver human factors, as well as visible and latent system 
factors (Ryan-Wenger, 2013). Significant to the developmental needs of pediatric 
population are that children’s cognitive abilities influence their awareness of threats to 
balance, and language development influences children’s ability to summon assistance 
when needed (Ryan-Wenger, 2013). The extrinsic factors of the physical surroundings 
such as noise, ambient temperature, lighting, and hospital equipment (cribs, stretchers, 
beds, flooring) also have a consequential impact on the hospitalized child. The physical 
setting combined with caregiver human factors such as: stress, workload, inattention, 
multitasking, habit, boredom, fatigue, lack of skill, cognitive overload place children at 
risk for a fall (Ryan-Wenger, 2013). Prioritizing all pediatric falls as having a potential to 
cause injury requires change in practice necessitating interventions than minimize 
occurrence of falls without adding to the burden of nurses’ workload. 
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Risk Assessment Results 
Results of a pediatric falls risk assessment performed by Jamerson, et al., (2014) 
identified the most frequently reported site for a fall was the patient room, followed by 
the bathroom; the rate of injury doubled when the fall occurred outside of the patient 
room; most falls occurred when pediatric patients fell onto linoleum when the floor was 
clean/dry; most children had an adult present in the room at the time of the fall; but only 
90% of the adults actually witnessed the fall; 39% of falls occurred as the result of the 
child falling/rolling off an object; the children wore slip resistant socks, were male, 
developmentally appropriate, active, and oriented.  
Temperament and activity levels such as combativeness and an inability to remain in 
bed or follow instruction, any observed persistent and/or repeated risk behaviors, distracts 
easily, etc., seem to be prime factors related to increased fall risk and thus needs to be 
given particular consideration (Harvey, 2010). Recurrence of falls related to normal child 
growth and development and falls with a theme of family attentiveness need to be 
quantified for further research as to how to best manage these factors (Kingston, 2010; 
Razmus, 2012; Harvey, 2010; Ryan-Wenger, 2013; Jamerson, 2014). Results of risk 
assessment tools indicate multiple factors effecting occurrence of falls, development of 
interventions to manage these influences has potential to prevent or minimize the 
potential for injury. 
Falls Interventions 
Interventions aimed at reducing falls risk and injury focus on areas of prevention 
inclusive of communication, documentation, and caregiver/parental education (Fujita, 
2013; Messmer, 2012; Cooper, 2007; Rouse, 2014). Recommendations suggest nurses 
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should monitor pediatric patients frequently, complete a fall risk screen for 
documentation, strive for improvement of screens in practice, and document risk scores 
in the EMR, noting assessment, and implementation of preventive fall measures 
(Messmer, 2012). Risk assessment should be completed upon admission, with each shift 
assessment, transfer to another level of care, on change in condition, post procedure, and 
post fall (Cooper, 2007). Pediatric patients identified at risk should have the risk 
documented in the electronic medical record. Communication and documentation are 
essential to improving care around falls risk and falls injury however; education of 
caregiver, patient, and family is also necessary for program success.  
Fujita, et al., (2013) found that the use of an educational pamphlet on appropriate use 
of side rails had a significant impact on lowering the fall rate. Yee Ling, et al., (2013) 
determined that an educational program increased the effectiveness of the falls prevention 
measures from 13% to 93%. Education provided to caregivers’ increased awareness and 
knowledge of fall prevention and contributed to a 50% reduction in fall incidence of 
patients aged 3-years and below in the presence of a caregiver (Yee Ling, 2013). The 
study concluded that fall incidence can be reduced when awareness of fall prevention 
among caregivers was improved (Yee Ling, 2013). Rouse, et al., (2014) reported that 
nurses found the HDFS tool was a helpful screening tool for their clinical practice and 
that the HDFS heightened their awareness about patients who were at risk for falling. 
Following implementation of the risk assessment tool no pediatric falls were reported in 
quality review reports (Rouse, et al., 2013) 
In a study by Cooper, et al., (2007) fall prevention signs in English and Spanish were 
placed throughout the hospital, informing parents and families about the hospital’s plan 
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to prevent patient falls. The research team also implemented patient education tools 
outlining fall prevention strategies to encourage parents to partner with staff to help 
decrease their child’s risk factors and enact fall prevention interventions (Cooper, 2007). 
Families and staff viewed the signage and education tools favorably, resulting in a 
decrease in falls.  
Reduction of falls in pediatric hospitals requires a comprehensive program of 
assessment of falls risk, implementation of appropriate interventions, and incorporation 
of caregiver/patient/family education. The unique influences on hospitalized children 
impact development of falls reduction programs that effectively meets the needs of the 
pediatric patients, their families, and the caregivers. Further study is needed to examine 
best practice in falls risk assessment, interventions, and education. 
Purpose 
The purpose of this pilot quality improvement project is to perform a retrospective 
chart review and analysis of reported pediatric falls without injury in children from 
infancy through age three years in an urban pediatric hospital from April 1, 2015 through 
December 31, 2015. At present all falls are reported to the National Database of Nursing 
Quality Indicators (NDNQI) and to the Magnet Recognition Program of the American 
Nurses Credentialing Center (ANCC). These quality metrics on falls are compared to 
other pediatric institutions throughout the United States of America (U.S.) in order to 
assess excellence of care. The NDNQI program requires all falls to be reported and the 
Magnet evaluation reviews only falls with injury. Neither organization requires data from 
the outpatient clinic settings. Selection of the April 1, 2015 corresponds to 
implementation on a new electronic medical record in the emergency department of the 
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hospital under investigation. Selection of children aged infancy through three years of 
age is significant because these children are identified as being at high risk for a fall 
because of their developmental stages (Hill-Rodriguez, 2009; Razmus, 2012; Jamerson, 
2014).  Data from this study will be used to further develop the interventions to reduce 
falls and provide education for staff nurses and allied health professionals. 
Methodology 
Sample and Setting 
 The investigators compared data from thirty-three pediatric patients who 
sustained a fall and were reported through the Quantros ® Event Safety Manager 
(ESM) system to the quality coordinators at the Center for Quality, Operational 
Excellence, and Patient Safety (CQUOEPS) a St. Christopher’s Hospital for 
Children (SCHC) from April 1, 2015 through December 31st, 2015 with data from 
a retrospective chart review of a convenience sample of the electronic medical 
records (EMR) of one hundred fifty-four pediatric patients who did not fall during 
the same time period. None of the sustained falls were associated with an injury.  
The sample size of the retrospective was selected to achieve a power of 0.8 and an 
effect size 0.3 (moderate effect size). The timeframe for EMR selection coincided 
the hospital Emergency Department (ED) implementation and utilization of 
FirstNet ®, an EMR that enabled interface with the hospital’s existing use of the 
Cerner ® EMR. Use of FirstNet ® allowed the ED nursing staff to utilize the 
Graf- PIF Falls Scale (GPFS) tool, the same tool used by nursing staff on the 
inpatient units of the study hospital. 
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Procedure 
 The goal of the project was to analyze the falls and no falls data to 
determine commonalities of factors, which could contribute to pediatric falls. 
Data from the project will be used to develop staff, patient, and family education 
and evidence based interventions to minimize falls within the study hospital and 
to disseminate the findings to other pediatric hospitals.  
 The investigators hypothesized that there is no relationship between the falls 
risk assessment score of Graf-Pif Falls Scale (GPFS) tool, the Humpty Dumpty 
Falls Scale (HDFS) tool, or the Morse Falls Scale (MFS) tool and the likelihood 
to predict a pediatric fall.  The Graf-PIF Falls Scale tool is currently used at the 
study hospital to assess pediatric patients’ risk for fall during hospitalization. The 
scores from the three assessment scales were applied to the both sets of data: the 
33 patients reported to have sustained a fall and the 154 patients not reported to 
have sustained a fall. All the reviewed charts had documentation of a GPFS score. 
The HDFS and MFS scores were retrospectively assigned during the chart review 
by the investigator and were not documented by staff nurses at the time of the 
hospital admission.  
 All data were de-identified to maintain patient confidentiality; the 
patient’s medical record number, name, and date of birth were deleted from the 
CQUOEPS Quantros ® ESM spreadsheet and no identifiable data was included 
on the data collection spreadsheet of the 154 electronic patient records from the 
review the Cerner ® EMR. Each case was coded according to patient location at 
time of fall and diagnosis. Data management and storage was maintained on an 
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encrypted computer in co-investigator’s locked office at the study hospital. 
RedCap® data management was not utilized during the study due to an inability 
to gain access to the program. 
 Permission to review protected health information was obtained from the 
Internal Review Board (IRB) at the study hospital and Drexel University. The 
study investigators are required to complete education from the collaborative 
institutional training initiative (CITI) program to ensure academic integrity of the 
research project.  
 After the initial review of data the investigators eliminated fall events, 
which occurred in the Center for the Urban Child (CUC) and outpatient 
diagnostics. The CUC and outpatient diagnostics use a separate EMR known as 
NextGen ®, this data was not available to the medical records department at 
SCHC. Included in the study were all reported patient records on falls in the 
Quantos ® ESM report from inpatient hospital units, the emergency department, 
the short procedure unit, the critical care units, and the child life department 
during the identified investigation time frame and data from a comparative group 
of electronic medical records from children who did not fall. No patient records 
were reviewed on patients hospitalized in the neonatal intensive care unit.  
 Twenty-two items were utilized to assess the data.  These included 
elements from three falls risk assessment tools; the Graf-PIF Falls Scale (GPFS) 
tool, the Humpty Dumpty Falls Scale (HDFS) tool, and the Morse Falls Scale 
(MFS) tool as well as a category for “Episode #, Did the patient fall, and Other 
diagnostic code. The fall risk items included: Age (Less than 3 years old, 3 to less 
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than 7 years old, 7 to less than 13 years old, and 13 years old and above; these 
numbers were documented in whole numbers) Gender (male or female), 
Diagnosis (neurological diagnosis, alterations in oxygenation {respiratory, 
dehydration}), Psych/Behavioral disorders, other diagnosis), Length of stay 
(number of days), IV/Heparin Lock, PT/OT (recent past, current or expected in 
the near future), Acute or chronic orthopedic diagnosis (includes musculoskeletal 
alterations), History of fall within past month or fall during this hospitalization, 
Cognitive impairments (not aware of limitations, forgets limitations, oriented to 
own ability), Mental status ( oriented to own ability, overestimates/forgets 
limitations), Environmental factors (History of falls or Infant-Toddler placed in 
bed, patient uses an assistive device or Infant-Toddler placed in crib, Patient 
placed in bed, Outpatient area), Respond to surgery or sedation (Within 24 hours, 
Within 48 hours, More than 48 hours/None), Medication Use (Sedatives, 
hypnotics, Barbituates, Phenothiazides, Antidepressants, Laxatives/Diuretics, 
Narcotics), Antiseizure medications, History of falling, 2nd Diagnosis, 
Ambulatory aid, Intravenous therapy, and Gait. Data collected were transcribed 
into an electronic database by the study co-investigator. 
Data Analysis 
 All statistical analyses were performed with the SPSS (IBM SPSS Statistics 
for Windows, Version 24.0. Armonk, NY: IBM Corp). Inferential statistics were 
used to determine the significance of the relationship between the risk factors for 
a fall and the likelihood of predicting a pediatric fall. 
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Results 
 One hundred eighty seven charts met the study criteria during the time period 
of April 1, 2015 through December 31, 2015, (33 cases and 154 controls). The 
Graf-Pif Falls Scale (GPFS) risk assessment tool used by the study hospital to 
predict likelihood of a pediatric fall does not code patients into risk levels rather 
points are assigned indicating a likelihood to not to fall if the score is 0 or 1 and a 
likelihood to fall if the score is > 2. The GPFS five-item instrument is inclusive 
of: length of stay, IV/Heparin Lock, recent PT/OT services, antiepileptic 
medications, and orthopedic/muscular skeletal diagnosis. In this study the tool 
was found to be effective in identifying patients who did not fall and patients who 
did fall. Of the patients who fell the GPFS tool gave 100% of the patients a score 
of 2 or more; of the patients who did not fall 89% received a score of 1 or less  
(Table 1). The chi-square test for significance demonstrated that the 2-sided 
difference is less than .05 therefore the null hypothesis could be rejected and the 
difference in proportions of children predicted to fall and not fall are significant 
(Table 1).  
 The Humpty-Dumpty Falls Scale (HDFS) did accurately identify 72.7% of the 
patients who fell, of the patients identified as high risk only 19% fell.  This tool 
over predicted high-risk patients. When comparing low-risk patients, 85% of the 
low-risk patients did not fall.  By using the HDFS only an additional 3 percentage 
points were gained in predicting those patients that would likely not fall (82.4%). 
In the low-risk category 14.8% of the patients identified as low risk fell anyway 
(Table 2). 
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 The Morse Falls Scale (MFS) did not accurately predict patients who were 
likely to fall. The MFS identified 30.3% of the patients as moderate risk who fell. 
It identified 84.2% of the patients as low risk, this is a good rate of identification 
however, 15.8% of the patients that were identified as low risk fell anyway (Table 
3). 
 The most predictive factors of a patient fall were correlations between the 
patient’s length of stay, history of a fall and total Graf-Pif score (Table 4). A new 
crosstabulation was developed for scoring the Graf-Pif Falls Risk. On the GPFS 
values grouped together as > 2 were identified as “High Risk for a Fall” and 
values of <1 were identified as “Low Risk for a Fall”. With this new grouping the 
tool was 66% likely to predict a patient that would fall.  The tool was also 89% 
effective in predicting a patient that would not likely fall (Table 5). 
Discussion 
 The results of this study are consistent with other evidence regarding pediatric 
falls. The falls risk assessment scores utilize intrinsic and extrinsic factors to 
identify risk however the tools lack specificity and sensitivity in predicting 
patients with a high risk for fall.  Pediatric falls risk assessment tools are more 
effective in predicting pediatric falls than adult tools. Length of stay can be a 
contributing factor to a fall.  Increased length of stay in the pediatric population is 
usually the result of more complex diagnoses such as an oncology related illness, 
surgery, admission to the intensive care unit, or management of burns. Patients 
admitted with these illnesses should be considered to have higher risk for fall due 
to the medications, debilitation from illness, need for additional support services, 
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or patient/parental fatigue. However, evidence-based interventions to minimize 
falls should be implemented with this cohort of patients.  
 All pediatric patients < 3 years and patients identified as having a GPFS score 
> 2 at the study hospital have falls risk interventions implemented; these include 
signage on the patient’s door, a wrist band to identify a patient with risk for fall, 
informational sheet for the patient/family, relocation of the patient’s room to be 
close to the “nurses’ station”, and non-slip socks. Despite use of these 
interventions for high risk patients, falls are still occurring placing these children 
at risk for injury, longer lengths of stay, and potential for complications of their 
admitting diagnosis. 
Limitations 
 This study was a retrospective review of a convenience sample of electronic 
medical records and falls data submitted to the hospital’s quality improvement 
team. Preventing falls in the pediatric population is difficult due to the 
unpredictability of falls as a result of a pediatric patient’s cognition, growth, and 
development (Hill-Rodriguez, et al., 2007). The demographic and clinical 
characteristics of hospitalized children that make up the items in pediatric fall risk 
scales do not adequately distinguish between children who fall and those who do 
not fall (Ryan-Wenger, Kimchi-Woods, Erbaugh, LaFollette, & Lathrop, 2012). 
This study only reviewed falls without injury as no reported fall with injury 
occurred during the study period. Of significance is that the literature is relatively 
silent on injuries related to pediatric inpatient falls (Ryan-Wenger, et al., 2012). 
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Conclusions/ Practice and Research Implications 
 The Graf-Pif Falls Scale assessment tool is adequate for predicting children 
who are not likely to fall, it over predicts high risk of the likelihood of a fall. The 
tool does demonstrate that falls can be anticipated therefore; nurses should plan 
for interventions to minimize the risk for a fall. Use of a similar pediatric falls risk 
tool (Humpty-Dumpty Falls Scale) is not more effective in  predicting the 
likelihood of a fall therefore the use of the GPFS tool is appropriate at this time.  
Development of individualized evidence-based falls interventions should include 
the nursing staff, patients and families. Falls are not only a quality indicator of 
patient care but also have the potential to impact cost of hospitalization. Further 
research is needed to develop evidence-based interventions, which used in 
conjunction with a falls risk assessment tools could benefit the patient and 
minimize risk for harm. Research is also needed to continue exploration of 
intrinsic and extrinsic factors that place pediatric patients at risk for falls. 
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Appendix 1 
GRAF-PIF Score Worksheet 
  SCORE Length of Stay 1 to 4 days 0  5 to 9 days 1  10 or greater 2   IV/ Heparin Lock No 1  Yes 0   PT / OT (recent past, current or expected in near future) No 0  Yes 1   Anti-seizure medication, given for any reason No 0  Yes 1   Acute or chronic orthopedic diagnosis (includes musculoskeletal alterations) No 0  Yes 1   History of fall within past 1 month or fall during this hospitalization? No 0   Yes 2  
Total Score  
 
Standard interventions should be implemented for pediatric patients with Fall 
Assessment Total Score of less than 2 
 
High Risk Interventions should be implemented for pediatric patients with a Fall 
Assessment Total Score of 2 or greater  
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Appendix 2 
Fall Assessment Tool 
The Humpty Dumpty Scale 
 
Parameter Criteria Score 
Age   
 Less than 3 years old 4 
3 to less than 7 years old 3 
7 to less than 13 years old 2 
13 years old and above 1 
Gender   
 Male 2 
Female 1 
Diagnosis   
 Neurological Diagnosis 4 
Alterations in oxygenation (Respiratory 
Diagnosis, Dehydration, Anemia, 
Anorexia, Syncope/Dizziness, etc.) 
3 
Psych/Behavioral Disorders 2 
Other Diagnosis 1 
Cognitive Impairments   
 Not Aware of Limitations 3 
Forget Limitations 2 
Oriented to own Ability 1 
Environmental Factors   
 History of Falls or Infant-Toddler 
Placed in Bed 
4 
Patient uses Assistive Devices or 
Infant-Toddler in Crib or 
Furniture/Lighting (Tripled Room) 
3 
Patient Placed in Bed 2 
Outpatient Area 1 
Response to 
Surgery/Sedation/Anesthesia 
  
 Within 24 Hours 3 
Within 48 Hours 2 
More Than 48 Hours/None 1 
Medication Usage   
 Multiple Usage of: 
Sedatives (excluding ICU patients 
sedated and paralyzed) 
Hypnotics 
Barbituates 
Phenothiazides 
Antidepressants 
Laxatives/Diuretics 
Narcotics 
3 
One of the Meds Listed Above 2 
Other Medications/None 1 
 
Total 
 
 
Fall Risk 
Low Risk Humpty Dumpty Score = 7 – 11 
High Risk Humpty Dumpty Score = 12 or above 
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Table 1, Graf-Pif Falls Scale; Fall or No Fall Prediction 
 
 
Total 0 1 2 3 4 5 
Did they Fall? No Count 56a 81a 13b 3b 0b 1a, b 154 
% within Did they Fall? 36.4% 52.6% 8.4% 1.9% 0.0% 0.6% 100.0% 
% within Total  - GP 100.0% 100.0% 40.6% 18.8% 0.0% 100.0% 82.4% 
% of Total 29.9% 43.3% 7.0% 1.6% 0.0% 0.5% 82.4% 
Yes Count 0a 0a 19b 13b 1b 0a, b 33 
% within Did they Fall? 0.0% 0.0% 57.6% 39.4% 3.0% 0.0% 100.0% 
% within Total  - GP 0.0% 0.0% 59.4% 81.3% 100.0% 0.0% 17.6% 
% of Total 0.0% 0.0% 10.2% 7.0% 0.5% 0.0% 17.6% 
Total Count 56 81 32 16 1 1 187 
% within Did they Fall? 29.9% 43.3% 17.1% 8.6% 0.5% 0.5% 100.0% 
% within Total  - GP 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
% of Total 29.9% 43.3% 17.1% 8.6% 0.5% 0.5% 100.0% 
 
 
 Value df 
Asymptotic 
Significance (2-
sided) 
Pearson Chi-Square 117.115a 5 .000 
Likelihood Ratio 115.612 5 .000 
N of Valid Cases 187   
a. 5 cells (41.7%) have expected count less than 5. The minimum 
expected count is .18. 
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Symmetric Measures: The .791 value (Cramer’s V) tells us that there 
is a large effect size in the difference in the proportions.  
 Value 
Approximate 
Significance 
Nominal by Nominal Phi .791 .000 
Cramer's V .791 .000 
N of Valid Cases 187  
 
Table 2, Humpty-Dumpty Falls Scale; Fall or No Fall Prediction 
 
 
Humpty Dumpty 
Total High Risk Low Risk 
Did they Fall? No Count 102a 52a 154 
% within Did they Fall? 66.2% 33.8% 100.0% 
% within Risk Level - HD 81.0% 85.2% 82.4% 
% of Total 54.5% 27.8% 82.4% 
Yes Count 24a 9a 33 
% within Did they Fall? 72.7% 27.3% 100.0% 
% within Risk Level - HD 19.0% 14.8% 17.6% 
% of Total 12.8% 4.8% 17.6% 
Total Count 126 61 187 
% within Did they Fall? 67.4% 32.6% 100.0% 
% within Risk Level - HD 100.0% 100.0% 100.0% 
% of Total 67.4% 32.6% 100.0% 
Each subscript letter denotes a subset of Risk Level - HD categories whose column 
proportions do not differ significantly from each other at the .05 level. 
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 Value df 
Asymptotic 
Significance (2-
sided) 
Exact Sig. (2-
sided) 
Exact Sig. (1-
sided) 
Pearson Chi-Square .521a 1 .470   
Continuity Correctionb .268 1 .605   
Likelihood Ratio .534 1 .465   
Fisher's Exact Test    .543 .307 
N of Valid Cases 187     
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 10.76. 
b. Computed only for a 2x2 table 
 
 
 
 
 
 
Symmetric Measures:  
 Value 
Approximate 
Significance 
Nominal by Nominal Phi -.053 .470 
Cramer's V .053 .470 
N of Valid Cases 187  
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Table 3, Morse Falls Scale; Fall or No Fall Prediction 
 
 
MFSR 
Total Low Risk Moderate Risk 
Did they Fall? No Count 123a 31a 154 
% within Did they Fall? 79.9% 20.1% 100.0% 
% within Risk Level - MFS 84.2% 75.6% 82.4% 
% of Total 65.8% 16.6% 82.4% 
Yes Count 23a 10a 33 
% within Did they Fall? 69.7% 30.3% 100.0% 
% within Risk Level - MFS 15.8% 24.4% 17.6% 
% of Total 12.3% 5.3% 17.6% 
Total Count 146 41 187 
% within Did they Fall? 78.1% 21.9% 100.0% 
% within Risk Level - MFS 100.0% 100.0% 100.0% 
% of Total 78.1% 21.9% 100.0% 
 
 
 Value df 
Asymptotic 
Significance (2-
sided) 
Exact Sig. (2-
sided) 
Exact Sig. (1-
sided) 
Pearson Chi-Square 1.643a 1 .200   
Continuity Correctionb 1.102 1 .294   
Likelihood Ratio 1.547 1 .214   
Fisher's Exact Test    .246 .147 
N of Valid Cases 187     
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 7.24. 
b. Computed only for a 2x2 table 
 
Symmetric Measures:  
 Value 
Approximate 
Significance 
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Nominal by Nominal Phi .094 .200 
Cramer's V .094 .200 
N of Valid Cases 187  
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Table 4, Correlations of Risk Factors on the GPFS, HDFS, MFS 
 
Fall 
Length of Stay - GPFS 0.788* 
IV / Herpatin Lock  - GPFS -0.066 
PT / OT  - GPFS -0.034 
Anti-seizure medication  - GPFS -0.104 
Acute or chronic orthopedica diagnosis  - GPFS -0.034 
Fall within past month or hospitalization  - GPFS 0.158* 
Total  - GPFS 0.656** 
Age - HDFS 0.079 
Gender - HDFS -0.015 
Diagnosis - HDFS 0.034 
Cognitive Impairments - HDFS 0.051 
Environmental Factors - HDFS 0.034 
Respond to Surgery / Sedation - HDFS 0.006 
Medication Use - HDFS -0.009 
Total - HDFS 0.069 
History of Falling - MFS .c 
2nd Diagnosis  - MFS .c 
Ambulatory Aid - MFS .c 
Intraveous Therapy  - MFS 0.075 
Mental Status  - MFS 0.090 
Gait - MFS .c 
Total - MFS 0.113 
*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed). 
c. Cannot be computed because at least one of the variables is constant. 
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Table 5, New Grouping of GPFS; High Risk/Low Risk Crosstabulation 
 
Did they Fall? 
Total No Yes 
New Grouping - 
GP 
High Count 17a 33b 50 
% within New Grouping 
- GP 
34.0% 66.0% 100.0% 
% within Did they Fall? 11.0% 100.0% 26.7% 
% of Total 9.1% 17.6% 26.7% 
Low Count 137a 0b 137 
% within New Grouping 
- GP 
100.0% 0.0% 100.0% 
% within Did they Fall? 89.0% 0.0% 73.3% 
% of Total 73.3% 0.0% 73.3% 
Total Count 154 33 187 
% within New Grouping 
- GP 
82.4% 17.6% 100.0% 
% within Did they Fall? 100.0% 100.0% 100.0% 
% of Total 82.4% 17.6% 100.0% 
Each subscript letter denotes a subset of Did they Fall? categories whose column 
proportions do not differ significantly from each other at the .05 level. 
 
 
Chi-Square Tests 
 Value df 
Asymptotic 
Significance (2-
sided) 
Exact Sig. (2-
sided) 
Exact Sig. (1-
sided) 
Pearson Chi-Square 109.796a 1 .000   
Continuity Correctionb 105.301 1 .000   
Likelihood Ratio 110.180 1 .000   
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Fisher's Exact Test    .000 .000 
N of Valid Cases 187     
a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 8.82. 
b. Computed only for a 2x2 table 
 
 
Symmetric Measuresc 
 Value 
Approximate 
Significance 
Nominal by Nominal Phi -.766 .000 
Cramer's V .766 .000 
N of Valid Cases 187  
c. Correlation statistics are available for numeric data only. 
 
 
